Dual ionic interaction system based on polyelectrolyte complex and ionic, injectable, and thermosensitive hydrogel for sustained release of human growth hormone.
A dual ionic interaction system composed of a positively charged polyelectrolyte complex (PEC) containing human growth hormone (hGH) and anionic thermosensitive hydrogel has been suggested for sustained delivery of bioactive hGH. The PEC was prepared by ionic interaction between negatively charged hGH and positively charged protamine sulfate (PS) to suppress diffusion of hGH. Moreover, we loaded the positively charged PEC into an anionic, injectable, and thermosensitive poly(organophosphazene) hydrogel to enhance sustained release of hGH by dual ionic interactions. PS formed a spherical complex with hGH, and their ionic interaction grew stronger with increasing amounts of PS. From a weight ratio of 0.5, the PS/hGH complex had a size and zeta-potential that were constantly maintained around 500 nm and +8 mV, respectively, in 0.9% NaCl. The PEC-loaded hydrogels suppressed the initial burst release of hGH and extended the release period in vitro and in vivo. In a pharmacokinetic study in rats, the PEC-loaded anionic hydrogel extended half-life 13-fold with similar area under the curve (AUC) compared to hGH solution. Furthermore, single injection of PEC-loaded anionic hydrogel showed a more increased growth rate than daily injection of hGH solution for 7 days in hypophysectomized rats, demonstrating its potential as an injectable, sustained delivery system that can release bioactive hGH.